Difficulties encountered with the isolation of Legionella pneumophila from clinical specimens, and the subsequent diagnosis of Legionnaires' disease (LD) , have placed the major diagnostic burden on serological methods. ' Several methods of detecting circulating antibody in LD have been described, including immunofluorescence2 counterimmunoelectrophoresis' microagglutination4 and micro-ELISA.5
The most widely used test in England and Wales to date is the indirect fluorescent antibody (IFA) test,2 and an initial comparison of results obtained by IFA and CIE tests showed a high level of correlation.3
A degree of serological overlap between patients with LD and those with Mycoplasma pneumoniae pneumonia has been reported with IFA tests in the USA,6 although the IFA technique in the UK appears to differentiate readily the two forms of pneumonia.7 Furthermore, possible antigenic relationships between L pneumophila and Chlamydia psittaci have been reported,8 although more recent work with an improved IFA antigen showed no cross-reactions between L pneumophila antigens and positive Q fever, tularaemia and psittacosis sera, and that the use of an immunosorbant extracted from Escherichia coli strain 013:K92:H4 removed the only false positive result encountered with M pneumoniae sera.9 In addition to problems of cross-reacting antibodies and antigens, methods used to prepare antigen have been shown to influence the results of both IFA and direct fluorescent antibody tests.'0 As it is possible that different antigens are involved in IFA Accepted for publication 16 November 1982 and immunoprecipitin systems" it was considered desirable to test further groups of sera to evaluate whether the CIE method suffered from crossreaction problems with sera from cases of infection with M pneumoniae, C psittaci and viruses, and whether with a further group of sera from LD patients obtained from several sources, the initial high correlation of results between the two methods would be maintained.
Material and methods
Counterimmunoelectrophoresis was performed as described previously3 with the modification that every serum sample was tested in duplicate. A positive control using rabbit antiserum was run on every slide.
ANTIGEN
The antigen was prepared as described previously3 with the modification that the heat-killed Legionella cells were first centrifuged and the deposit resuspended in 5 ml of sterile physiological saline prior to ultrasonic disintegration, and subsequently boxtitrated against rabbit antiserum to serogroup 1 L pneumophila to find the most reactive antigen dilution in the CIE system. Denmark) was placed in the first tube, 10 ,ul antilgG (Dako) in the second and 10 ,ul saline in the third. These were mixed thoroughly and left at room temperature for two hours, after which they were centrifuged and the supernatant tested by CIE. The IFA and CIE results of the sera from cases of LD due to other than serogroup 1 are shown in Table  3 . Of the six sera, only two gave a positive CIE result. These were both serogroup 6 infections. The four CIE negative sera represented serogroups 3, 4, and 5. Discussion CIE has been adapted to the detection of circulating antibody to L pneumophila in LD, and initial investigations indicated that CIE results correlated well with those recorded using the IFA test. ' It has been shown that, if the Division of Microbiological Reagents and Quality Control (DMRQC) recommended IFA technique is followed, good agreement between results from different laboratories was obtained, but it was felt that the use of sera from four different laboratories, one of which does not use the DMRQC antigen, but a heat-killed antigen, would give a truer picture of the correlation between CIE and IFA in general use. The criteria for IFA titres considered diagnostic for LD are a fourfold rise in paired sera to a titre of at least 64 or a single titre of : 256 with a relevant clinical history. ' In the first study there was 100% correlation between CIE and IFA with sera from confirmed LD patients,3 while in this study only 19/22 sera with IFA titres > 16 were CIE positive (86% correlation).
At first glance this may look as though using CIE as a screening test would miss 14% of cases that are positive by IFA but this is not so. In fact, on their own, none of the first nine sera tested ( In patient group 3 (confirmed LD cases due to serogroups other than serogroup 1) the two sera giving CIE positive results were both serotype 6 L pnetimophila infections (Table 3) whereas the four sera giving CIE negative results had IFA titres of 180 and 540 respectively to serogroup 3, 1024 to serogroup 4 and 64 to serogroup 5. These results indicate that there is some cross-reactivity demonstrable between serogroups I and 6 but apparently none between serogroup 1 and serogroups 3, 4, and 5.
No serum from a patient in group 4 gave a positive CIE result (Table 1) indicating that problems of serological overlap with M pneumoniae sera do not occur with LD CIE and that the two forms of pneumonia should be readily differentiated.
There were no CIE positive results with sera from patient group 6 indicating that cross-reactions with other viral or rickettsial sera should not cause falsepositive reactions in LD CIE systems.
In patient group 5, eight of the 79 sera gave CIEpositive results, a false-positive rate of 10%. 
